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ISLAND LIFE 

Island Lifej or, The Phenomena and Causes of Insular 
Faunas and Floras, including a Revision and At¬ 
tempted Solution of the Problem of Geological Climates. 

By Alfred Russel Wallace. (London : Macmillan and 
Co., 1880.) 

M R. WALLACE is to be congratulated on his success 
in that most difficult part of book-writing—the 
choice of a good descriptive, yet short and euphonious, 
title. “ Island Life ! ” What do not the words suggest! 
How many old associations do they not recall! A vacant 
and unsuspicious reader may indeed be lured by them to 
open what he may expect will prove a good novel, perhaps 
a story of the “Robinson-Crusoe” type. His hopes will 
be quenched by the first chapter; but if he possesses 
any capacity for an interest in the flowers, insects, birds, 
and beasts of his home, it will almost certainly be quick¬ 
ened by a perusal of that chapter. Like a skilful com¬ 
poser Mr. Wallace strikes at once with a firm touch the 
key-note of his volume. In a few pages he puts before 
us the problem he seeks to solve, and does this in so 
graphic and masterly a way that most readers will not 
only comprehend what he aims at, but will be persuaded 
into the belief that as they are familiar with some parts 
of the subject they have a personal interest in seeing 
what the author can make of it. 

Hardly any problem in modern science is at once so 
complex and so fascinating as the geographical distribu¬ 
tion of plants and animals. Strange to say, this com¬ 
plexity and fascination have steadily increased with the 
growth of knowledge. A generation ago the grouping of 
floras and faunas found a ready explanation in differences 
of climate and special creations. But no such easy solu¬ 
tion of the difficulties now avails. Ever since the classic 
essay of Edward Forbes on the history of the British 
flora there has been a growing conviction that the present 
arrangement of the life of the globe is the outcome of 
previous geological and biological changes. The doctrine 
of evolution has given to this conviction the strength of 
demonstrated truth. But while the theoretical aspect of 
the question may be clear enough, we are beset on all 
sides by what seem utterly insuperable obstacles when 
we try to work out the application of this theory to the 
history of any given flora or fauna. This is true even in 
those areas of Europe and North America where the 
living plants and animals are most fully known, and 
where some approach to a complete unravelling of the 
geological record has been made. But over most of the 
rest of the globe our knowledge of botanical and zoologi¬ 
cal distribution, and still more of geological history, is of 
the scantiest and most fragmentary kind. A few broad 
facts in the history of the mammalian life of the northern 
hemisphere are well established. The pedigree of some 
modern forms, such as the horse, can be traced back into 
early Tertiary times; the former wide spread of other 
forms, the lion for instance, and their gradual restric¬ 
tion in area, have been satisfactorily made out. But 
the kind of evidence available in these cases fails us 
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in dealing with others. It seems as if all that we may 
hope to achieve is to establish by a few examples, capable 
of clear proof, the general laws by which variation in 
form and in geographical distribution appears to have 
been effected among the animal and vegetable populations 
of the globe. 

By no living naturalist could these problems be more 
fittingly and exhaustively discussed than by the author of 
“ The Malay Archipelago.” Years of research in the East, 
followed by years of research and reflection at home, have 
enabled him to explore every highway and a vast number 
of byways in the wide realm of inquiry in which he has 
been so active and untiring a worker. Thoroughly con¬ 
versant with all that has been done by others, he brings 
to his task a wealth of information and a breadth of view 
that stamp his works with the authority of a master. 

The present volume may be regarded as an expansion 
of a part of the author’s “ Geographical Distribution of 
Animals.” Further study of the problem of distribution 
has enabled him to treat it with greater fulness. He has 
devoted especial attention to geological operations that have 
affected the successive races of plants and animals, and 
has connected these operations with biological changes 
more closely and clearly than has hitherto been done. 
Of his new volume the first half is mainly occupied with 
a discussion of this subject. He there seeks to establish a 
number of fundamental propositions or laws, the confirma¬ 
tion of which leads in his opinion to a simpler and fuller 
solution of the problem than has before been possible. 
Two of these doctrines deserve the careful consideration 
of geologists and naturalists. They are (1) the per¬ 
manence of continental and oceanic areas ; and (2) the 
frequency of changes of climate during geological time 
and the combined influence of cosmical and geographical 
causes in the production of these changes. 

The abundance of marine organisms in the rock-masses 
which constitute the bulk of the continents naturally led 
to a belief in the mutability of the land. Not once only 
but many times in succession the sites of some of our 
loftiest mountains were under the sea. And if it was 
discovered that the position of the land had been so 
variable, and that the sea-floor had been so continually 
upraised, the inference was easily drawn that land and 
sea must have been continually changing places. Tacitly 
or explicitly it was assumed that just as there appeared 
to be no area, even in the heart of the continents, which 
had not been submerged beneath the waves, so there was 
probably no tract even of mid-ocean where a continent 
might not have bloomed. It is probably a safe assertion 
to say that this is still the belief of most geologists. It finds 
formal expression in their most authoritative text-books, 
and can be traced everywhere in its influence upon the 
discussion of questions of geological history. From 
geological treatises it has passed out into the current 
literature of the time, as one of the accepted conclusions 
of science. Our Poet Laureate, who has embodied in 
musical language not a little of the scientific speculation 
of his day, has given terse expression to this universal 
belief in the often-quoted lines ;— 

“ There rolls the deep where grew the tree. 

O earth, what changes hast thou seen! 

There, where the long street roars, hath been 
The stillness of the central sea.” 

R 
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Inevitable as was this belief in the early days of 
geology, and firmly as it still maintains its hold, it is 
unquestionably based upon a partial view and erroneous 
interpretation of the facts. This has for some years 
been recognised by a few writers, and will before long be 
generally acknowledged. Instead of shifting their places 
on the earth’s surface, continents, so far as the evidence 
of their history can be gleaned, have been wonderfully 
persistent. 

This conclusion is reached by many different paths 
of inquiry. Of these it may suffice to notice here only 
two. (1) The rocks of which the greater part of the 
dry land consists, are upraised marine sediments. But 
their materials were derived from the waste of neighbour¬ 
ing dry land. They everywhere contain indications of 
the proximity of that land, and even reveal terrestrial 
surfaces, such as rippled-marked and rain-pitted shores, 
in the very midst of marine formations. Nowhere do 
they present indications of really deep water. (2) An 
examination of the floor of the present ocean proves that 
the sediment now removed from the surface of the 
continent is deposited in the shallower waters within 
150 or 200 miles from land. Beyond this limit ter¬ 
restrial sediment ceases to be transported and depo¬ 
sited, its place being taken by organic accumulations 
and by peculiar red and grey “clays” in which the 
inorganic material is mainly of volcanic origin, and must 
gather on the bottom with almost inconceivable slowness. 
This grouping of the detritus, derived from the degrada¬ 
tion of the land, is evidently the only one possible, and it 
has now been abundantly demonstrated by recent deep- 
sea researches. We may be sure also that it must always 
have obtained in every geological period. The coarser 
and more lenticular sheets of sediment have accumulated 
nearest to the sources of supply, that is to the shores of 
the land ; while the finer and more wide-spread silts have 
been spread over the farther and deeper tracts of that still 
comparatively narrow belt of sea to which sedimentation 
has always been mainly confined. To hasty readers it 
will seem an obvious and ridiculous paradox to maintain 
that the continents have been permanent throughout 
geological time, and yet to admit that probably no part of 
their surface has not been many times submerged beneath 
the ocean. Further reflection, however, and better ac¬ 
quaintance with the facts will convince every candid 
inquirer that the paradox is only in appearance. The 
continental ridges have been the great lines of terrestrial 
movement from the dawn of geological history. They have 
continually been undergoing disturbance; one portion has 
been equably upraised, another has been convulsed and 
corrugated, a third has been depressed. Every part of their 
surface has been subject to these changes. Moreover every 
portion of the crust which has risen above the sea- 
level has been exposed to the unremitting attacks of 
the subaerial agents of destruction. Again and again 
the solid bulk of the continents has been reduced to mere 
detritus and has been spread over the sea-bottom. And 
yet the continental ridges have never ceased to exist. 
Their disappearance would necessarily have been fol¬ 
lowed by the cessation of sedimentary accumulation. 
The character of their component rocks however teaches 
that, whether by the operation of underground movements 
or by the action of superficial causes, the land has been 


continually wandering, as it were, to and fro across the 
continental areas, disappearing beneath the sea in one 
region, reappearing from the sea in another. In one 
sense of course it may be said that land and sea have 
been continually changing places. But the submerged 
land has not become truly a part of the oceanic realm. 
The waters covering it have been mere prolongations of 
the upper layers of the ocean, like the Mediterranean, 
Black, and Caspian Seas of the present day. An eleva¬ 
tion or depression of a few hundred feet, sufficed to turn 
wide tracts into land or into water. But such oscilla¬ 
tions made no real change in the essential position of 
the grand aboriginal oceanic basins and continental 
ridges. 

Mr. Wallace has thoroughly grasped the truth and 
significance of these averments, and has not been slow 
to perceive their fundamental importance in the history 
of terrestrial floras and faunas. He finds that they furnish 
new and unexpected assistance to the student of biological 
evolution, and indeed form a necessary part of the 
doctrine. “ It is impossible,” he says, “to exaggerate or 
even adequately to conceive the effect of these endless 
[terrestrial] mutations on the animal world. Slowly but 
surely the whole population of living things must have 
been driven backward and forward from east to west or 
from north to south, from one side of a continent or a 
hemisphere to the other. Owing to the remarkable 
continuity of all the land masses, animals and plants 
must have often been compelled to migrate into other 
continents, where in the struggle for existence under new 
conditions many would succumb ; while such as were 
able to survive would constitute those widespread groups 
whose distribution often puzzles us. Owing to the repeated 
isolation of portions of continents for long periods, special 
forms of life would have time to be developed, which 
when again brought into competition with the fauna 
from which they had been separated, would cause fresh 
struggles of ever-increasing complexity, and thus lead to 
the development and preservation of every weapon, 
every habit, and every instinct which could in any way 
conduce to the safety and preservation of the several 
species.” 

Besides interchanges of sea and land Mr. Wallace lays 
great stress upon former vicissitudes of climate as agents 
in the modification of plant and animal life. He has 
discussed this subject with great detail and offers an 
original explanation of the causes of secular changes of 
climate. Adopting generally Dr.. Croll’s views as to the 
relation between the Glacial period and the excentricity 
of the earth’s orbit, he introduces into them certain 
modifications and limitations. If, he argues, the effects 
of a high excentricity have always been shown in great 
Polar refrigeration and a general lowering of the tem¬ 
perature in the hemisphere whose winter occurred in 
aphelion, there ought to be geological evidence of the 
change. He confesses however that although indications 
of local ice-action have been noticed in different geologi¬ 
cal formations, even as far back as old Palaeozoic deposits, 
there is certainly no trace of such general glaciations as 
the theory would lead us to expect. Not only so, but 
the testimony of organic remains is everywhere and un¬ 
mistakably against the theory. He concludes, therefore, 
that while the astronomical influences must unquestion- 
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ably be a vera causa in the production of terrestrial 
climate, and must always tend to produce alternate mild 
and severe conditions, there must be some counteracting 
cause whereby these influences are weakened or neu¬ 
tralised. This modifying effect he assigns to changes 
in the distribution of land and sea, especially in high 
latitudes. He contends that without lofty land there 
can be no permanent snow and ice. Consequently by the 
due elevation of Arctic land an area would be provided on 
which, when winter occurred in aphelion during a period 
of high excentricity, there would be so copious an accu¬ 
mulation of snow and ice, that even during perihelion 
the wintry conditions would continue, and perhaps even 
in an intensified form. Subsidence of this land, however f 
would admit the warm oceanic currents from lower lati¬ 
tudes, and so great would be the amount of heat thereby 
transferred that even winter occurring when the North 
Pole was turned from the sun and the earth’s orbit was at 
a maximum of excentricity would be insufficient to cover 
the Polar regions with an ice-cap. The alternate phases 
of precession, which tend to bring warmer and colder 
conditions of climate every 10,500 years, would introduce 
a complete climatal change only where the land was 
partially snow-clad. The general conclusion is thus 
reached that, the climates of the globe being mainly 
dependent on geographical conditions, their mutations in 
former periods have been chiefly brought about by changes 
in physical geography. Mr. Wallace supports these views 
by much ingenious reasoning. He argues that during by 
far the greater part of geological time the distribution of 
land has been such that warm oceanic currents have been 
able to pass freely to the North Pole, giving a mild 
climate to the whole northern hemisphere. He would 
thus account for the palaeontological evidence of long- 
continued glacial conditions within the Arctic circle from 
Palaeozoic to late Tertiary times. It was only in very 
recent times, he thinks, that the great northern continents 
became so completely consolidated as to shut out the 
tropical currents and to render possible the wide-spread 
and intense glaciation which was actually brought about 
by the high excentricity that occurred about 200,000 years 
ago. According to this view geographical revolutions 
“ have been the chief, if not the exclusive, causes of the 
long-continued mild climates of the Arctic regions, while 
the concurrence of astronomical influences has been 
essential to the production of glacial epochs in the 
temperate zones, as well as of local glaciations in low 
latitudes.” 

In a remarkable chapter, remarkable as the deliberate 
judgment of an accomplished naturalist, the author 
decides that the vast periods of time which used to be 
demanded for the changes of geological history are not 
required even for the evolution of the floras and faunas 
of the earth. He admits, with some geologists who have 
advanced the same view from physical data, that geolo¬ 
gical changes probably' occurred more vigorously and 
rapidly in former times than they do at present, and as 
these changes have always been accompanied by relative 
alterations in the forms of the organic world, he believes 
that organic evolution has taken place far more rapidly 
than has been hitherto thought possible. 

Arch. Geikie 


ALGsE 

Species, Genera, et Ordines Algarum , seu descriptiones suc- 
uincta specierum, generum , et ordinum, quibus A Igarum 
regnum constituitur, auctore Jacobo Georgio Agardh , 
Bot. in Acad. Lund. Prof. Emer. Vol. iii. pars ii. 
8vo. pp. 301. (Lipsiae : apud T. O. Weigel, 1880.) 

T HE appearance of Dr. J. G. Agardh’s excellent work, 
“ Florideernes Morphologi,” published in the Acta 
of the Royal Scientific Academy of Stockholm, was duly 
noticed in the pages of Nature (vol. xxi. p. 282), but, as 
the work was written in Swedish, a knowledge of its 
contents was accessible to a limited number of students 
only ; the indefatigable author has therefore, with a view 
to render it more useful to those who take an interest in 
his subject, now issued an edition in Latin of the 
Morphology. 

This new volume, which is in 8vo, forms the second 
part of the third volume of Dr. Agardh’s “ Species, 
Genera, et Ordines Algarum,” and may be considered 
rather as a revised edition of the Swedish work than as 
an exact translation of it. The author has made some 
alterations both in the text and in the notes. These 
alterations include important remarks on the most recent 
algological publications, including M. Bomet’s “Notes 
Algologiques,” M. Sirodot’s observations on the fecunda¬ 
tion of the Batrachospermeae, and those of M. Dodel-Port 
on the fertilisation of the spores of Algae by Vorticellai. 

For a summary of the contents of the new work the 
reader is referred to the before-mentioned notice in 
Nature ; it may however be remarked that the present 
volume forms a valuable addition to the “ Species, Genera, 
et Ordines Algarum,” to which it is now' appended, and 
its appearance will undoubtedly be welcomed by all who 
take an interest in the morphology of Algae. 

In addition to a table of contents and an index rerum, 
there is also an index of the species referred to. The 
latter is the more useful, because, in addition to the name 
of the species, there are special references to the descrip¬ 
tions of the structure, ramification, reproductive organs, 
and other particulars relating to the plants. This arrange¬ 
ment is especially convenient, inasmuch as these matters 
are treated separately in different parts of the work. 

It is to be regretted that the beautiful illustrations 
appended to the Swedish edition do not accompany the 
present. The figures are referred to in the latter, and 
may be consulted by those who are fortunate enough to 
possess a copy of the former, or who have access to 
libraries which contain copies of the Acta of the before- 
mentioned Swedish Academy. It may be added that 
Dr. Agardh’s descriptions of the parts of the plants are 
expressed with his usual precision and clearness, and can, 
therefore, be understood without the plates—though, 
undoubtedly, better with them. 

It may be observed that the present volume treats 
solely of the morphology of the Florideae, and the author 
does not allude to the classification of Algae, except to 
express his opinion that certain Algae of red or purple 
colours, such as Bangiae and Porphyrae, included by 
many algologists among tbe Floridese, do not really 
belong to that class (p. 9, note). MM. Thuret and Le 
Jolis excluded these plants from the old class of chloro- 
sperms, to which they were formerly considered to belong. 
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